Genetic Difference of Hypothyroidism-Induced Cognitive Dysfunction in C57BL/6j and 129/Sv Mice.
Adult-onset hypothyroidism induces cognitive impairments in learning and memory. Thyroxin (T4) replacement therapy appears to be effective in biochemically restoring euthyroidism, as evidenced by serum T4 and triiodothyronine concentrations within the normal range, although some the patients still exhibit cognitive dysfunctions. Here, we investigated the cognitive functions of propylthiouracil-induced hypothyroid mice in C57BL/6j and 129/Sv strains using the passive avoidance task and the novel object recognition test. Cognitive dysfunctions in hypothyroid mice were found only in the C57BL/6j strain, not in the 129/Sv strain. Further, we found that cholinergic neurons in the basal forebrain increased the membrane potential and input resistance with decreased capacitance, and that they decreased the amplitude and width of action potential in hypothyroid mice in the C57BL/6j strain but not in those in the 129/Sv strain, compared with the controls for each strain. Additionally, the excitability of cholinergic neurons in the basal forebrain was reduced in the hypothyroid mice in the C57BL/6j strain. These results indicated that transgenic mice with the C57BL/6j genetic background are more suitable for revealing the mechanism underlying hypothyroidism-induced cognitive dysfunction, and that the cholinergic basal forebrain may be the appropriate target for treating cognitive dysfunction in adult-onset hypothyroidism.